Mechanism of cerebral arteriolar abnormalities after acute hypertension.
Acute severe hypertension induced by intravenous norepinephrine or angiotensin in anesthetized cats equipped with a cranial window caused prolonged arteriolar vasodilation associated with reduced responsiveness to arterial hypercapnia or hypocapnia and passive response to changes in arterial blood pressure. Scanning and transmission electron microscopy of such pial arterioles showed discrete destructive endothelial lesions the density of which correlated with the degree of vasodilation. Abnormalities of the vascular smooth muscle were seen in all dilated arterioles but affected only a small number of smooth muscle cells. The oxygen consumption of pial arterioles from cats subjected to hypertension was significantly reduced in comparison to that of vessels from normal animals. The arteriolar abnormalities induced by hypertension were inhibited by pretreatment with inhibitors of cyclooxygenase (indomethacin or AHR-5850) or by topical application on the brain surface of scavengers of free oxygen radicals (mannitol or superoxide dismutase). The results suggest that the mechanism of the arteriolar abnormalities from acute hypertension involves a sudden increase in prostaglandin synthesis that leads to generation of free oxygen radicals.